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SEQUENCE LISTING 

<110> Rayapati, P. John 
Crafton, Corey M. 

<120> Nucleotide Sequences for Transcriptional Regulation in 
Corynebacterium glutamicum 

<130> 1533.1940002 

<140> 
<141> 

<150> 60/248,219 

<151> 2000-11-15 

<160> 35 

<170> Patentln version 3.0 

<210> 1 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 1 
caccgacaac 


ggcaacacgc 


aaagggcgag 


acatataaag 


ttcgattcct 


taaaggggtt 


60 


ctaaaaaatg 


tggagtatgt 


gagcggggtt 


ccactagtag 


attcgactcc 


tatcggggtg 


120 


cgactgctaa 


tggtgccctg 


ctatcaaccc 


tccatgatac 


gtggtaagtg 


cagactaata 


180 


aaggccagtc 


ggggaggatt 


gggggctttg 


ctgggggcag 


atttgtcacg 


ctgcgcgctt 


240 


tcatagaccc 


cattaatgtg 


gggtgaagag 


ctgtaaagta 


ccgctaaaaa 


ctttgcaaag 


300 


ggtgcttcgc 


aacttgtaac 


cgctccgtat 


tgttttctac 


ggcaataagc 


atttgtgctg 


360 


ctcaaagcgt 


ggaattgaga 


tcggtttgaa 


aattacaaaa 


taaaactttg 


caaaccgggc 


420 


tgtacgcaag 


gcggacgaac 


gctaaactat 


gtaagaaatc 


acaacttccc 


ctcagtagtg 


480 


ccaggaggca 


caagcctgaa 










500 



m 
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<210> 2 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 2 
actcttttaa 


gaaaagcact 


ctgactacct 


ctggaatcta 


ggtgccactc 


ttctttcgat 


60 


ttcaaccctt 


atcgtgtttg 


gcgatgtgat 


cagactaagt 


gatcaccgtc 


accagcaaaa 


120 


ggggtttgcg 


aactttacta 


agtcattacc 


cccgcctaac 


cccgactttt 


atctaggtca 


180 


caccttcaaa 


acctacggaa 


cgttgcggtg 


cctgcatttt 


cccatttcag 


agcatttgcc 


240 


cagtacatct 


gtactagcaa 


ctcccccgcc 


cactttttct 


gcgaagccag 


aactttgcaa 


300 


acttcacaac 


aggggtgacc 


acccccgcac 


aaaacttaaa 


aacccaaacc 


gattgacgca 


360 


ccaatgcccg 


atggagcaat 


gtgtgaacca 


cgccaccacg 


caaaccgatg 


cacatcacgt 


420 


cgaaacagtg 


acagtgcatt 


agctcatact 


ttgtggttgg 


caccgcccat 


tgcgaatcag 


480 


cacttaagga 


agtgactttg 










500 



<210> 3 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 3 
ttgcgtggtg 


gcgtggttca 


cacattgctc 


catcgggcat 


tggtgcgtca 


atcggtttgg 


60 


gtttttaagt 


tttgtgcggg 


ggtggtcacc 


cctgttgtga 


agtttgcaaa 


gttctggctt 


120 


cgcagaaaaa 


gtgggcgggg 


gagttgctag 


tacagatgta 


ctgggcaaat 


gctctgaaat 


180 


gggaaaatgc 


aggcaccgca 


acgttccgta 


ggttttgaag 


gtgtgaccta 


gataaaagtc 


240 


ggggttaggc 


gggggtaatg 


acttagtaaa 


gttcgcaaac 


cccttttgct 


ggtgacggtg 


300 


atcacttagt 


ctgatcacat 


cgccaaacac 


gataagggtt 


gaaatcgaaa 


gaagagtggc 


360 


acctagattc 


cagaggtagt 


cagagtgctt 


ttcttaaaag 


agttttcaca 


accgttaacg 


420 


gcgtagccaa 


acaagaagga 


ttcgcattct 


tctggtttag 


gcacaggtca 


tctaaaccca 


480 


tgctttaaaa 


ggagccttca 










500 



<210> 4 



-3- 

<211> 500 
<212> DNA 

<213> Corynebacterium glutamicum 



<400> 4 
attggaaaat 


ggagattaga 


agaatcctgg 


gaatgttggt 


gtgtgttgca 


tgtctgttga 


60 


gactatctag 


tagatgcggc 


tgcgctcctt 


aattgcatgc 


tggggtggtg 


gggaatgggt 


120 


ggttgggggc 


gtcgaaaagc 


atttttggtg 


cttctaaggg 


aattgtgtga 


atcttggaaa 


180 


gctaattgaa 


aaacattccc 


attagtgggt 


gatttgctgg 


agttttgtga 


atctattttt 


240 


cgaaatttca 


gcgtgcgggg 


gtggtttgtt 


tttttacaat 


tgccagttca 


ttcacggttg 


300 


ttgaaatgtt 


cgggggtaat 


aactcaactt 


tctattttca 


ccttgttggg 


atttcgctag 


360 


ggtggacgat 


ggcagcaatt 


gaatgttgta 


aatcacacaa 


ttgcaaggat 


tgtaatttaa 


420 


ggcacatcta 


tgtcggtgtg 


aaattacatg 


tgccagaaga 


gcaatttgcc 


aagtaatcca 


480 


agcgagaagg 


agtgagtttt 










500 



<210> 5 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 5 
cgatcatcga 


actcggcgaa 


gaaaaccgaa 


acctcaaaga 


atccctgcgt 


aaggtcacag 


60 


ctgagaatga 


gcagctcaaa 


gatcaattac 


gcagcgggcg 


tccgcgtggc 


gagctggtgc 


120 


acgtgccccg 


ctccaccgcg 


gtggtcatgt 


gggaacgccg 


caaggggcgt 


tccaagtaaa 


180 


aacatgcttg 


tcgacgccgc 


tttctagcaa 


attaagcggg 


cacctccatt 


tatcttttgg 


240 


aggtgcccgt 


ttcgtgcttt 


cgccaattag 


atacatgcat 


aaccacccga 


acaggggtaa 


300 


taacttttga 


aaggctttcg 


gcgttgagct 


gcgagaattt 


tgagaaaagg 


gggtgaattt 


360 


aacaggggtt 


ctagcgcgga 


ttgattttcg 


tgaatatggt 


ggctgctaag 


cgtgcgaatg 


420 


tgcgcgttat 


cacaatcgtt 


gaccaagtgt 


cacctgacgc 


acaggtagtg 


ctcaggtgga 


480 


ggtggcccaa 


aggagaccca 










500 



<210> 6 
<211> 500 



-4- 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 6 



ttttagacca 


cggcgctgtg 


tggggattta 


agacgtcgga 


aattgtaggg 


gactgtcagt 


60 


gtgagtcggg 


ttctttgagg 


cgcttagagg 


cgattctgtg 


aggtcacttt 


ttgtggggtc 


120 


ggggtctaaa 


tttggccagt 


tttcgaggcg 


accagacagg 


cgtgacaaga 


ttgactaaaa 


180 


aaccgaagtt 


ttggcacgtg 


tgtttggttt 


ctcggggtct 


aaaccggaca 


ggcgtgacaa 


240 


gatctggcga 


aatcgcaggt 


ttttgtcacg 


cctgtctggt 


tttacctttt 


gggggcccga 


300 


actgccctga 


actactcgga 


tcgaccaagc 


agtttggcct 


ccagcgctct 


gatcaagcac 


360 


ccaaccgcct 


ctaaatcaca 


ccaaggcact 


cgtaaaaccc 


gtggcagata 


gagaaagtgt 


420 


ggcagcaact 


cgaattgaag 


agcacaattg 


aagtcgcacc 


aagttaggca 


acacaatagc 


480 


cataacgttg 


aggagttcag 










500 



<210> 7 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 7 
aaaacagcca 


ggttagcggc 


tgtaacccac 


cacggtttcg 


gcaacaatga 


cggcgagaga 


60 


gcccaccaca 


ttgcgatttc 


cgctccgata 


aagccagcgc 


ccatatttgc 


agggaggatt 


120 


cgcctgcggt 


ttggcgacat 


tcggatcccc 


ggaaccagct 


ctgcaatgac 


ctgcgcgccg 


180 


agggaagcga 


ggtgggtggc 


aggttttagt 


gcgggtttaa 


gcgttgccag 


gcgagtggtg 


240 


agcaaagacg 


ctagtctggg 


gagcgaaacc 


atattgagtc 


atcttggcag 


agcatgcaca 


300 


attctgcagg 


gcatagattg 


gttttgctcg 


atttacaatg 


tgattttttc 


aacaaaaata 


360 


acacttggtc 


tgaccacatt 


ttcggacata 


atcgggcata 


attaaaggtg 


taacaaagga 


420 


atccgggcac 


aagctcttgc 


tgattttctg 


agctgctttg 


tgggttgtcc 


ggttagggaa 


480 


atcaggaagt 


gggatcgaaa 










500 



<210> 8 
<211> 500 
<212> DNA 



-5- 

<213> Corynebacterium glutamicum 



<400> 8 



ccagatctcg 


ggatgcttcg 


tagatcagca 


tggcgccgag 


gtcgttggct 


gctgcacgga 


60 


aagctgcgtt 


gtcgctgcgc 


tcgtcgcgca 


acaggggtag 


gcggctagca 


acgagtgggt 


120 


ggttgacgat 


ggtgatgtcc 


atagcttcac 


atgttaaatc 


attgccgccc 


agaagaagac 


180 


cgcgcgggcg 


aatttgggct 


tggagggaac 


caaacggcca 


cttttccagt 


ccaacaaagt 


240 


atgaggatta 


atttgcccca 


ctccaaagag 


ctcgcccacg 


agctgtgttt 


gttgcccacc 


300 


cctgctgtgc 


ccgcgcttcc 


cactgattct 


ggcgcgcagt 


ttgatatcca 


ccaggcactg 


360 


tccgcctctc 


ttgccaccta 


tgcccgcaac 


ctcaccttgc 


tgtcccacac 


cgccgagaat 


420 


ttaggaaacc 


gcgctctgac 


cggcctcgct 


gaaatcgaag 


acaccgacga 


ccaactcgca 


480 


cacgcattgg 


agcgcctgac 










500 



<210> 9 

<211> 1583 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 9 
gggcatcatg 


ggcattgttg 


gtggattcac 


catgcctgtc 


gcaatcgcta 


ggaccaggga 


60 


taagaacctc 


gtgtggttcc 


ccgtggtctt 


tggtgcatcg 


atgttcctcg 


gttatgtggg 


120 


aacgtggctg 


tggccgtccc 


aaggctggta 


cctgtggtca 


ttccttcttg 


gtttaggtgg 


180 


actctgcttc 


ccgatggcta 


tcgccctgat 


tccagcgcgt 


acgaaagatc 


cgagaattac 


240 


cgcaagcttg 


tctggatttg 


tgcagccggt 


gggttacatt 


cttgcagccc 


ttgggccatt 


300 


ggcagtggga 


gcgatctacc 


aggcgattgg 


ctcctggtca 


gagatcctcg 


ttggtttggc 


360 


cttgggcaca 


atagtgttgt 


cgattgtggg 


attcagagca 


gcacgcaatg 


tgacggttga 


420 


tgatgaattg 


aggagatcaa 


agtagcctca 


actaagcgtc 


gcgataagaa 


cgaggggcaa 


480 


ggctgatgta 


ctctgtcaac 


catggataaa 


ccggtcgtga 


gggatgcagc 


tctgctgatt 


540 


tttcgcgctg 


tgctcggagt 


gatctttgtg 


gcacacgggt 


gggaaaagct 


gttcatctcc 


600 


ggagttacca 


agacaacagg 


acaattttca 


gcctggggag 


tgcctcaacc 


caagctctcg 


660 


gtgtggatca 


catcgatctc 


tgagctgctc 


ggtggtgcct 


tcctagtggt 


tggtttgctc 


720 


accacctttg 


ttgctggtgc 


attagcgctg 


ttgatcgccg 


ctgctattta 


ctttgtgcac 


780 


ttgagttcgg 


gctttttcac 


agttgataac 


ggcatcgaat 


tccccttgct 


catcattgtt 


840 



mm 
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ttartrtttc 


1320 


tgtggggctg 


ttatttgcgg 


cgtggaagcc 


gcggattatc 


gcgggcatgc 


tcccgatttt 


1380 


tggaacgttg 


tggacattta 


gtgctggttt 


tgctgcgcgc 


gatctcgtgt 


ttggcgtcgc 


1440 


cgattcacag 


acgggactgt 


ccattggtct 


gctgttgatt 


tctacgattg 


tgctgtcgtt 


1500 


tgcgttggtg 


aatagttctg 


gaccgggtat 


tttgcggcgc 


acatggaact 


cattgaacgc 


1560 


cgcgcccggc 


taaggtggga 


ggc 
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<210> 10 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicurn 



<400> 10 
taatacggca 


tccggcctga 


aaggacagtg 


tggaacccaa 


aaatcatgcc 


ctcgcagaat 


60 


cgtgtttaag 


gggttaaaac 


gcctcgaccc 


acactctgac 


ccatccgtga 


aactagacct 


120 


cttaaaacga 


cttctggttg 


gtgaggtgtg 


aaaaccgcac 


tgcggggccc 


aattcacaaa 


180 


aatccatacg 


agtgtgcaca 


cccgattttc 


acatcgcttc 


gagacctccc 


tttttgacac 


240 


cttaattgtc 


taaccccgta 


taggtgagaa 


atgttggaca 


agtgtctgtt 


tttgtggggg 


300 


gaatctgact 


acgatggtaa 


gaaacaggga 


aaggggttac 


cattatgtct 


caagagtagc 


360 


ctcaaatcgg 


ctcccgcctc 


tctcgtgtca 


t tgaacaaga 


cggcctacaa 


ttccgcgatc 


420 


tcgacggcga 


cggcgtactt 


gcaccttatg 


aagattggcg 


tctaacccca 


gcagagcgtg 


480 


ccqctgacct 


ggtgaaacga 










500 



<210> 11 
<211> 500 
<212> DNA 
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<213> Corynebacteriuin glutamicum 



<400> 11 
caccgcgtcg 


ccgatctctc 


ccttccagac 


tcagaagttg 


cttcggcaat 


tgcacttgag 
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agatatagtt 


aattctcgtt 


gcaaggaacc 


agattccaag 


caatgcgtat 


tcctccatag 


180 


ctcagttggc 


agagcattcg 


actgttaatc 


gaagggtcac 


tggttcgagc 


ccagttggag 


240 


gagcaaattg 


aaacccactg 


ttttttaaca 


gtgggttttt 


ttgcatgttt 


catacagtta 


300 


acgaacccca 


attttgtaac 


ttccactctc 


ctagctatga 


tgaatactcg 


ttgcaaggaa 


360 


gtaattcctt 


tccaatactt 


attcctccat 


agctcagttg 


gcagagcatt 


cgactgttaa 


420 


tcgaagggtc 


actggttcga 


gcccagttgg 


aggagcaata 
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<210> 12 














<211> 108: 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 12 
ggtgtcagtg 


tatccgcgaa 


ccagagcctc 


gatggcagct 


gtgtctt ctg 


gggaagcggt 


oU 


ctggccgttt 


tcaactggcg 


cagcttcagc 


gaaggtaatt 


gggttctcag 


acagctcttg 


IzU 


tgacagtaca 


tcaagctgtg 


cttgctgctc 


ttcgttgatg 


gt tgttgc tt 


cggaagat tc 


i on 


agattcagat 


tcagattcgg 


acgaggtggt 


ttctgctgct 


tccgccgagg 


tcgttgcgct 


O A Pi 
Z 4 U 


ggaagaggaa 


gaatttgtcg 


tcgtcgctgc 


gctggatgag 


gctgctt ctg 


tat cagatga 


J>VU 


ctcactgcta 


catgcggtta 


agagaagtgg 


ggtgaccatg 


agtgctgcga 


aagcagcctt 


"Z> r c\ 

360 


ctttgaggaa 


aggcgaatag 


acaaagttct 


gctcctgata 


aatcatcgac 


atgctccgga 


420 


aaacttaaaa 


attcccggac 


ggttcacgca 


gattacccta 


gcaaagcaat 


ctagctgacg 


480 


acccaattta 


gtcctgtcat 


tatgctggca 


attgtgcagc 


tatctaaaga 


atctattatt 


540 


ggggcagccg 


tttcgatcct 


gagcgagttc 


ggtttgtcgg 


atatgaccat 


gcgtcgcgtc 


600 


gcaaagcaat 


taaatgtcgc 


gccgggcgcg 


ctgtattggc 


attttaaaaa 


taagcaggag 


660 


cttatcgacg 


ccacctcacg 


ccatctcctg 


gcgcctatct 


tggggcgcaa 


cgacgagcag 


720 


cgagcaagca 


tttccgcgca 


ggaaacgtgc 


gcagaaatgc 


gttcactgat 


gatgcaaacc 


780 


aaagacggtg 


cggaagtcat 


cagtgccgca 


ctgagtaatc 


agcaactgcg 


ccaagaattg 


840 
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gaatctctca tttccgactc tttaaaagaa cctaatgagg tcggtgcttt tacgctgctg 900 

cattttgtgg tgggtgcagt attaacagaa caaactcagc tgcagatgca cgagttcacg 960 

gctggcgcgg aagatgacac acaagaaaac cctgccgatg cgaactttga ggagagattc 1020 

aatcaaggat tagaaatcat tctggcgggt ctagacgcgc ttgggcatat aagatagcgt 1080 

tct 1083 

<210> 13 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 13 
agtgacagct 


cgcgccgcat 


cgttgatggc 


aaacatgtcc 


aaattaaggc 


gcatgcgacc 


60 


aaggatggtg 


agcatttgcc 


ctgattcgtg 


gctgaagtac 


atcgaaatgc 


ggtgatcttg 


120 


ccacggcacg 


atgatgcgat 


cttctgagct 


caaatagtgg 


tagcccaagg 


aatcaacagc 


180 


ctccgtcact 


cgattcaggt 


caactgggaa 


aggaatggag 


gtgttgggtg 


cagggacgtt 


240 


tcgatcattc 


acagaggtga 


aatccattcc 


ttccagtatc 


tcaaaggtga 


aagcgggttt 


300 


aattcaggta 


aatctggggt 


ggtcatttta 


agttttaagt 


ctaattcaaa 


tgaactctga 


360 


tgtacccaaa 


tcagaaactt 


gttacgtggg 


gaatacaata 


ggtaaatatg 


cgggcttaag 


420 


aacttgtgtt 


gaggccgctt 


ggattcgggc 


accgagctcg 


aagaatttcg 


attcaacctt 


480 


ttaagggaga 


acttttcgcc 










500 



<210> 14 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 14 

cgtggcgtgc cacccattta agtcccgcgg ggagactgaa gatggtggtg ccgtcggcga 60 

ggcgttctgc ctgcgtaatg gggttaagtg ggatgaacgg gggagtcaga cgtgcgacag 120 

cgcccttgcg ggtatgccaa tcccagacca tttctcgggg aaaaggaata aaatggcttg 180 

tggtcagact cacaggggct tctccaagtc agtggattta tgaggtccca gtgggtacac 240 

accgggtgtc ctacaacgat caattgtcac agattcgact ggcatgctgt accatctgct 300 



'i w 



i mi' mil 
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ttaagcattt 


tggtgtttca 


ctgttgttaa 


cagtgtttca 


ccgtggagca 


ctaccttaga 


360 


tcatagtcag 


catcttgggg 


tgaatgtgac 


acggtacgct 


atagtgtcag 


acaacaacca 


420 


ggaaactggt 


cgttgcagag 


tttttgcaaa 


attggacatc 


ctttaacgga 


ccgcacagag 


480 


aggcggggaa 


ggaggtcacg 










500 


<210> 15 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 15 
gccatggcgt 


tgcggaaatc 


gtaatcggcc 


attttgtcgg 


t ggggaagag 


gtggatgtga 


OU 


gtgtggggaa 


catcgaatcc 


tgcgatgatg 


taaccacatc 


gaggggcgtc 


gaatgctgtg 


ion 


cggattgcat 


ttccgatgag 


ctgggaggcc 


tcgtttactt 


cgc t ccaga t 


gLcccgagga 


1 an 

J.OU 


aggtcggtcc 


agcggtcaac 


ttctgcaacg 


ggtacgacta 


gggtgtggcc 


gtaggtgagg 


o a n 
Z 4 U 


ggttcgatgg 


atagaaaagc 


cacgacattc 


tcggaacgat 


acacaaatcg 


gccggggagc 


300 


tcgccattaa 


taattttcgt 


gaatacagaa 


gccatatgca 


cagactacta 


cttggcgtgc 


360 


aaccaaattg 


aggttgcata 


aaataatgca 


ggtgagccgg 


tcattttaag 


gcgcttttcg 


420 


acgccacttt 


caaccatttc 


cgaaccgcca 


agaatactgg 


aatagcttgg 


atcaagtttt 


480 


gcaggataaa 


ctgtgcaacc 










500 


<210> 16 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 16 
acgctgatcg 


ttttgagctt 


atcgacgctc 


gcctgcgctc 


agctggtttc 


gatt ggtacg 


bU 


aggtatccaa 


ctgggcgaaa 


cccggcggag 


aatgcaagca 


caacatgggc 


tattgggtcg 


120 


acggcgactg 


gtggggtgct 


ggcccgggcg 


cgcactcgca 


catcggcgac 


cgccgcttct 


180 


acaacatcaa 


gcacccagcg 


cgttactccg 


cgcagattgc 


ggccggcgag 


ctgcccatta 


240 


aggaaacaga 


gcggctgacg 


gcggaagatc 


accacaccga 


gcgcgtcatg 


cttggtttgc 


300 


gcctgaaaca 


aggcgtgccg 


ctgaaccttt 


tcgcacccgc 


agcgcgcccg 


gtcatcgacc 


360 



-10- 



gtcatatcgc 


aggaggcctg 


ctgcacgtca 


atgcgctggg 


caacctggcg 


gtgaccgatg 


420 


cgggacgttt 


gcttgccgac 


ggcatcatcg 


ccgacatttt 


gcttagtgaa 


gaagactaaa 


480 


tatttagtag 


ggttacagac 










500 


<210> 17 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 17 
tggcgactat 


gccacatagt 


cgactacctt 


gcatagttga 


rtatf taatt 


gagttgaact 


60 


gtgtcagtgt 


atgaagagaa 


aaatgaagag 


aaaaacagct 


CTPSCstcrcrtt 

\-J Ca. w Ca. v-J y w L- 


t caaaagat a 


120 


aggaagtgaa 


gcatgagcat 


cgagccagga 


atccccacgc 




LyaciyCiaL-cia 


180 


gtcatgcaca 


ttctgtggga 


tcacggaaaa 


ttgacagtcc 


crtcfr^Cftc^it 


ccr^isttcctt 

V — ' v^j t^, o v V-/ O U- 


240 


ccaggtgatc 


ctgcgtacac 


aacgatcgca 


accgtcctgc 


gtcacttggg 


cagaaaaggc 


300 


atggtcacca 


ttgtgaaaga 


tggtcggact 


gctcgacaca 


gcgcgttgat 


gaacagggaa 


360 


gaatacaccg 


ctggcgtcat 


ggatcaggtg 


ctgtcgacca 


gtcgggatcg 


caccgcatca 


420 


attctgcatt 


tcgtggatac 


gatcacggcg 


actgatcgcg 


agctgcttct 


ggagtatctg 


480 


caacagcagg 


agggcaggaa 










500 


<210> 18 














<211> 297 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 18 
agacttggcg 


tcaaagttga 


gtgggacctg 


ttgaaaacag 


ctcgtatctt 


ccctgattgg 


60 


gtggttgaaa 


ttaggggtaa 


acccggattt 


tttctcaagt 


gaagcgcttt 


gacctgtgta 


120 


aattaagaaa 


gttgagtcta 


gtgggaacaa 


ctttgtggca 


tttaccgttg 


ccatatatgt 


180 


aagcttgagt 


caggcaggct 


caatgaggag 


tttttcttac 


cggcgaaagt 


cggtggaagc 


240 


aagtcaaagc 


tcaagccgtg 


gacaatacta 


aaatcaccta 


aaacaggagg 


caccatt 


297 



<210> 19 
<211> 500 



-11- 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 19 



cgggagccgt 


tcttctccac 


gatggggcgc 


tcggtgaaat 


cactgaaacg 


cgcggtttcc 


60 


agaagcatca 


ccacgatggc 


gtcactgacc 


tcaaaagatg 


cagtgtgctc 


atcactgaag 


120 


acggtgtttt 


ctttgaagcc 


aagacctgca 


taaaaaacgc 


ttagatgctg 


caaggtcaga 


180 


tactggtagg 


ttgatgaaaa 


tcatgtcgtg 


ctgaagtcgt 


gccatgggag 


ttccacttcc 


240 


t caaagtgcc 


ttttggctaa 


tgtgacccca 


accagtatgc 


tgccggtttt 


tggattaggt 


300 


ttggccatcg 


tgctagcata 


tttaggtctc 


ggcgagggtc 


aagtactttt 


agtgctcaac 


360 


cgttatcgac 


gcgatctaga 


cttctaaagt 


gcacttttgt 


gcgctgcctg 


cgaagactcg 


420 


accaagacat 


tcgagtcggt 


cgcgggcatt 


ttttattttc 


gcggccgagt 


gtccaccttc 


480 


a tccatgagg 


agaaatcact 










500 



<210> 20 

<211> 500 

<212> DNA 

<213> Corynebacterium glutamicum 



<400> 20 



tggattgtct 


ggcggacaaa 


gttcgcaccg 


ataaacccgg 


caccaccggt 


cacaagcaaa 


60 


gaagtcatgg 


tcgtcatagt 


agttgcggct 


cctgcagttg 


cgcgtgttat 


cgctgacggg 


120 


catgtcaatt 


cagccgtgac 


ccagcttcgg 


tgcggtgtga 


aaacgtatgg 


ggaaaagcca 


180 


cggatagtgc 


atgcccactt 


ctccacatgg 


gctgtgctca 


gctgtcgtag 


gggccacggc 


240 


ttgcggactt 


tctgaacacc 


cggacgaaag 


cctccattat 


tgatggcacc 


cacccggggg 


300 


tggtatcggt 


tgctaagttc 


acagtggtcg 


gagagaataa 


gtcagcactt 


ctgattacat 


360 


gtacgaaatc 


agggcggtca 


aatgccagtt 


cccacccggc 


ttcactaagg 


cgggacgacc 


420 


atagaaacgc 


agcttctgac 


attgaatgcg 


ccggtttgct 


atggactaca 


ccgcatatga 


480 


ggaaagggct 


tgaaacgcac 










500 



<210> 21 
<211> 500 
<212> DNA 
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<213> Corynebacterium glutamicum 



<400> 21 

rffap t rrpi rr t" 

^ — c. CJ. C5- L-yC3.y l_ 




1" t p\ t a t" pnTrt" 


f trfTPlTrrrt" 


1 1 era a a t ccrcr 


pat era rratr 


60 


at"r , n'r , n'r*c , n'a 

OL L- * — ' V-j ^ -wj CI 


t r , Qr , crn't art 


ccrnacfcicttt 


actaiacrcrai 


t craat t a acre 


gtcgttgatt 


120 


gttgcgatcg 


tgatttttgg 


cctcgcgtgg 


ggtctgaagt 


ggttgccgga 


gegeggacat 


180 


gtccgcggcg 


agggtaagcc 


gcaataaagg 


ttggaagcgc 


egggtctagg 


tccggcgctt 


240 


ctttcgtacg 


cttttcgacg 


cctccctcca 


cgtaatatta 


aagttacggg 


ttttccctga 


300 


tgcttaagtg 


gtagtcagtg 


cttaaacttg 


actgcggtcc 


actcaattta 


ttttcaaatt 


360 


ttttgaactt 


gagtggaaca 


tactcaactc 


tttgtgcgtt 


atagatatta 


gagagttaaa 


420 


taatggcgct 


tgacctgcag 


gaaattgaga 


tcaacactga 


u uy uy Lay y l 




a ft n 

f± o u 


caaagaaagg 


gcgttgaaag 










500 


<210> 22 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 22 
tggccattcc 


tgtggtccat 


gctcgccctg 


ttcttcttca 




v_, d ci o y L-uy y o 


60 


acattcaaac 


aaatgcccat 


gattttgccc 


aaacgccaag 


t^dy y Lyyuy l 


iT a H — f-^f /~r ^ — ' +" rf 

yaLoyyuLyy 


J_ z. u 


accggtgcca 


ttggtgcctt 


cggccccttc 


attgtcggtg 


tcttgctctc 


cttcactcca 


180 


actgtcgcgt 


tcttctgggg 


ctgcgtggtg 


ttcttcatca 


tcgccaccgc 


tttgacctgg 


240 


atctactacg 


cccgcccgaa 


cgctccattc 


ccgggataaa 


ccgaaaggcc 


aatccatgac 


300 


tacaactact 


tcttctggga 


agtcttctga 


acagtcttct 


gaaaagatca 


accccctctt 


360 


caagctcggc 


agtttcctaa 


gaaaaggcac 


cgtcggttct 


gaaggecage 


agattttcct 


420 


tcagggcgga 


cgccaagccg 


atgtgttttt 


atcgcaaccc 


gatgggcgtt 


cgataaaagt 


480 


cgtgcgctcc 


cacacatggc 










500 



<210> 23 

<211> 1285 

<212> DNA 

<213> Escherichia coli 
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<400> 23 



L Lj UCl L CI d l y L 


y Ly LOuda 


l y yaoydayo 


yyy L^uy 


00.0.0.000 LCI L 


yo Ld-OLooy l 


60 


^aay uuy LOd 


d l Ly uy a l 


■hrn"t"1"^ ppa p 
l-Ly L LaUUacl 


J c\~p~\~npr*p^r' f 
L U d l y dOd d o 


l Lycioyyo Let 


Od LOd L LOdO 






Uaat-L,y y o d o 


(Trr.^ P 1 i~ P 1 fTr P" "f - 

y y ddo l oy o l 


p 1 ptpt ptp 1 "r Pf pt P 1 P 1 

yyy L-yy 


yy l y o d. l l 


+- f j- -|- 3 a 3 ■)- a n 
L L L Ladd LdO 


180 


ooy uyayaaa 


Ldy dy l Ly d l 


o y LOddddOO 


a c. o a. i_ uy L<y d 


ooycioyy Lyy 


oy a. Layyoct l 


240 


ooyy y ty y ty 


o l od a. ct ci y ua 


pt P 1 1 — h p* pt p 1 p" 1 - pt 


y Ly d Lauy l 


Lyy LOOLoyo 


yoodyo l Ldd 


300 


y ctuy u odd lu 


^ — • j — ^ -l — r-> f - rr C t~ 
OO LdaL uy UL 




duy l y d ody d 


oyoyctoyyoy 


doddy odddo 


360 


d l y o l y Ly oy 


a^yuLyy uya 


L d L Od ddd L L 


pfp , ~hrr"1"~p i "l _ prp*p' 
yuty Luty 


ciyy LyciLoyo 


LydLy LdOLy 


420 


aL-aay O O LUy 


uy LaL/buy a L 


La. ULUa L.uy y 


l y y a l y y dy o 


yciOLoy l Ldd. 


L Oy O L LOOd L 


4 80 


r~f r*c /— i /-l ^ +" 

yoyouycdyL 


^3 ^ _3 t^i "f~ "f - /~f "f- 

ddodd L LyOL 


Lady _dydl L 


Lei LOyL-Odyo 


r3 ry ~\~ r~* =i 
ctyo LLLydd L 


dyoyoooL lo 


SAO 


cccttgcccg 


gcgttaatga 


tttgcccaaa 


caggt cgc tg 


aaatgegget 


gg Lgogo l lo 


son 


atccgggcga 


aagaa ccccg 


t a t tggcaaa 


ta t tgaegge 


Cay LLaayCC 


4^ -i — ! — i 4— !2s 

al CCdiyOba 




g t a g g c g c g c 


ggacgaaagt 


aaacccactg 


gtgataccat 


+- /~i /"f /^i /-v- ^ ,rv /^l -1— 

LoyogayooL 


CoyydLydog 


7 9 0 


dOOy Lay Lyd 


4~~ /"^f ^ ^ r" "H 

LyddLOLOLL. 


ctggcgggaa 


OclyOclclclcl Ld 


LOdOOoyy LO 


yyLdddOada 


7 p n 


L LCtCy CCCC 




CCaCCCCCIy 


accgcgaacg 


y Lyaya l uya 


-~\ 7^1 -)— O 4— ^\ *~~t 

yda LdLddOO 


ft a n 


tttcsttccc 


agcggt cggt 


cgataaaaaa 


atcgagataa 


ccgtLggcct 


caa Logy cy c 


->UU 


tSaBCCCCfCC 


accagatggg 


cattaaacga 


gt at cccggc 


agcaggggat 


ca t t t tgege 


you 


ttcagccata 


cttttcatac 


tcccgccatt 


cagagaagaa 


accaattgtc 


catattgeat 


1020 


cagacattgc 


cgtcactgcg 


tcttttactg 


gctcttctcg 


ctaaccaaac 


cggtaacccc 


1080 


gcttattaaa 


agcattctgt 


aacaaagegg 


gaccaaagcc 


atgacaaaaa 


cgcgtaacaa 


1140 


aagtgtctat 


aatcacggca 


gaaaagtcca 


cattgattat 


ttgcacggcg 


tcacactttg 


1200 


ctatgccata 


gcatttttat 


ccataagatt 


ageggatect 


acctgacgct 


ttttatcgea 


1260 


actctctact 


gtttctccat 


acccg 








1285 



<210> 24 

<211> 1285 

<212> DNA 

<213> Escherichia coli 
<220> 

<221> CDS 

<222> (266) . . (1192) 
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<400> 24 

cgggtatgga gaaacagtag agagttgcga taaaaagcgt caggtaggat ccgctaatct 60 

tatggataaa aatgctatgg catagcaaag tgtgacgccg tgcaaataat caatgtggac 120 

ttttctgccg tgattataga cacttttgtt acgcgttttt gtcatggctt tggtcccgct 180 

ttgttacaga atgcttttaa taagcggggt taccggtttg gttagcgaga agagccagta 240 

aaagacgcag tgacggcaat gtctg atg caa tat gga caa ttg gtt tct tct 292 

Met Gin Tyr Gly Gin Leu Val Ser Ser 
1 5 

ctg aat ggc ggg agt atg aaa agt atg get gaa gcg caa aat gat ccc 340 
Leu Asn Gly Gly Ser Met Lys Ser Met Ala Glu Ala Gin Asn Asp P*ro 
10 15 20 25 

ctg ctg ccg gga tac teg ttt aat gec cat ctg gtg gcg ggt tta acg 388 
Leu Leu Pro Gly Tyr Ser Phe Asn Ala His Leu Val Ala Gly Leu Thr 
30 35 40 

ccg att gag gec aac ggt tat etc gat ttt ttt ate gac cga ccg ctg 436 
Pro lie Glu Ala Asn Gly Tyr Leu Asp Phe Phe lie Asp Arg Pro Leu 
45 50 55 

gga atg aaa ggt tat att etc aat etc ace att cgc ggt cag ggg gtg 484 
Gly Met Lys Gly Tyr He Leu Asn Leu Thr He Arg Gly Gin Gly Val 
60 65 70 

gtg aaa aat cag gga cga gaa ttt gtt tgc cga ccg ggt gat att ttg 532 
Val Lys Asn Gin Gly Arg Glu Phe Val Cys Arg Pro Gly Asp He Leu 
75 80 85 

ctg ttc ccg cca gga gag att cat cac tac ggt cgt cat ccg gag get 580 
Leu Phe Pro Pro Gly Glu He His His Tyr Gly Arg His Pro Glu Ala 
90 95 100 105 

cgc gaa tgg tat cac cag tgg gtt tac ttt cgt ccg cgc gec tac tgg 628 
Arg Glu Trp Tyr His Gin Trp Val Tyr Phe Arg Pro Arg Ala Tyr Trp 
110 115 120 

cat gaa tgg ctt aac tgg ccg tea ata ttt gee aat acg ggg ttc ttt 676 
His Glu Trp Leu Asn Trp Pro Ser He Phe Ala Asn Thr Gly Phe Phe 
125 130 135 

cgc ccg gat gaa gcg cac cag ccg cat ttc age gac ctg ttt ggg caa 724 
Arg Pro Asp Glu Ala His Gin Pro His Phe Ser Asp Leu Phe Gly Gin 
140 145 150 

ate att aac gec ggg caa ggg gaa ggg cgc tat teg gag ctg ctg gcg 772 
He He Asn Ala Gly Gin Gly Glu Gly Arg Tyr Ser Glu Leu Leu Ala 
155 160 165 

ata aat ctg ctt gag caa ttg tta ctg egg cgc atg gaa gcg att aac 820 
He Asn Leu Leu Glu Gin Leu Leu Leu Arg Arg Met Glu Ala He Asn 
170 175 180 185 

gag teg etc cat cca ccg atg gat aat egg gta cgc gag get tgt cag 8 68 

Glu Ser Leu His Pro Pro Met Asp Asn Arg Val Arg Glu Ala Cys Gin 
190 195 200 
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tac ate age gat cac ctg gca gac age aat ttt gat ate gee age gtc 916 
Tyr lie Ser Asp His Leu Ala Asp Ser Asn Phe Asp He Ala Ser Val 
205 210 215 

gca cag cat gtt tgc ttg teg ccg teg cgt ctg tea cat ctt ttc cgc 964 
Ala Gin His Val Cys Leu Ser Pro Ser Arg Leu Ser His Leu Phe Arg 
220 225 230 

cag cag tta ggg att age gtc tta age tgg cgc gag gac caa cgt ate 1012 
Gin Gin Leu Gly He Ser Val Leu Ser Trp Arg Glu Asp Gin Arg He 
235 240 245 

age cag gcg aag ctg ctt ttg age acc acc egg atg cct ate gee ace 1060 
Ser Gin Ala Lys Leu Leu Leu Ser Thr Thr Arg Met Pro He Ala Thr 
250 255 260 265 

gtc ggt cgc aat gtt ggt ttt gac gat caa etc tat ttc teg egg gta 1108 
Val Gly Arg Asn Val Gly Phe Asp Asp Gin Leu Tyr Phe Ser Arg Val 
270 275 280 

ttt aaa aaa tgc acc ggg gec age ccg age gag ttc cgt gec ggt tgt 1156 
Phe Lys Lys Cys Thr Gly Ala Ser Pro Ser Glu Phe Arg Ala Gly Cys 
285 290 295 

gaa gaa aaa gtg aat gat gta gec gtc aag ttg tea taattggtaa 1202 
Glu Glu Lys Val Asn Asp Val Ala Val Lys Leu Ser 
300 305 

cgaatcagac aattgaegge ttgacggagt agcatagggt ttgeagaate cctgcttcgt 1262 

ccatttgaca ggcacattat gca 1285 

<210> 25 

<211> 309 

<212> PRT 

<213> Escherichia coli 



<400> 25 

Met Gin Tyr Gly Gin Leu Val Ser Ser Leu Asn Gly Gly Ser Met Lys 
15 10 15 



Ser Met Ala Glu Ala Gin Asn Asp Pro Leu Leu Pro Gly Tyr Ser Phe 
20 25 30 



Asn Ala His Leu Val Ala Gly Leu Thr Pro He Glu Ala Asn Gly Tyr 
35 40 45 



Leu Asp Phe Phe He Asp Arg Pro Leu Gly Met Lys Gly Tyr He Leu 
50 55 60 



Asn Leu Thr He Arg Gly Gin Gly Val Val Lys Asn Gin Gly Arg Glu 
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65 70 75 



Phe Val Cys Arg Pro Gly Asp lie Leu Leu Phe Pro Pro Gly Glu lie 
85 90 95 



His His Tyr Gly Arg His Pro Glu Ala Arg Glu Trp Tyr His Gin Trp 
100 105 110 



Val Tyr Phe Arg Pro Arg Ala Tyr Trp His Glu Trp Leu Asn Trp Pro 
115 120 125 



Ser lie Phe Ala Asn Thr Gly Phe Phe Arg Pro Asp Glu Ala His Gin 
130 135 140 



Pro His Phe Ser Asp Leu Phe Gly Gin lie lie Asn Ala Gly Gin Gly 
145 150 155 160 



Glu Gly Arg Tyr Ser Glu Leu Leu Ala lie Asn Leu Leu Glu Gin Leu 
165 170 175 



Leu Leu Arg Arg Met Glu Ala He Asn Glu Ser Leu His Pro Pro Met 
180 185 190 



Asp Asn Arg Val Arg Glu Ala Cys Gin Tyr He Ser Asp His Leu Ala 
195 200 205 



Asp Ser Asn Phe Asp He Ala Ser Val Ala Gin His Val Cys Leu Ser 
210 215 220 



Pro Ser Arg Leu Ser His Leu Phe Arg Gin Gin Leu Gly He Ser Val 
225 230 235 240 



Leu Ser Trp Arg Glu Asp Gin Arg He Ser Gin Ala Lys Leu Leu Leu 
245 250 255 



Ser Thr Thr Arg Met Pro He Ala Thr Val Gly Arg Asn Val Gly Phe 
260 265 270 



Asp Asp Gin Leu Tyr Phe Ser Arg Val Phe Lys Lys Cys Thr Gly Ala 
275 280 285 



Ser Pro Ser Glu Phe Arg Ala Gly Cys Glu Glu Lys Val Asn Asp Val 
290 295 300 



Ala Val Lys Leu Ser 
305 
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<210> 


26 


<211> 


56 


<212> 


DNA 


<213> 


Synthetic 



<220> 

<223> lacl^-trc promoter 
<400> 26 

ttgacaatta atcatccggc tcgtataatg tgtggaattg tgagcggata acaatt 56 

<210> 27 

<211> 55 

<212> DNA 

<213> Synthetic 

<220> 

<223> lacl q -tac promoter 
<400> 27 

ttgacaatta atcatcggct cgtataatgt gtggaattgt gagcggataa caatt 55 

<210> 28 

<211> 1092 

<212> DNA 

<213> Escherichia coli 
<220> 

<221> CDS 

<222> (1) . . (1089) 

<400> 28 

gtg gtg aat gtg aaa cca gta acg tta tac gat gtc gca gag tat gcc 48 
Val Val Asn Val Lys Pro Val Thr Leu Tyr Asp Val Ala Glu Tyr Ala 
15 10 15 



ggt gtc tct tat cag acc gtt tec cgc gtg gtg aac cag gcc age cac 96 
Gly Val Ser Tyr Gin Thr Val Ser Arg Val Val Asn Gin Ala Ser His 
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20 25 30 

gtt tct gcg aaa acg egg gaa aaa gtg gaa gcg gcg atg gcg gag ctg 144 
Val Ser Ala Lys Thr Arg Glu Lys Val Glu Ala Ala Met Ala Glu Leu 
35 40 45 

aat tac att ccc aac cgc gtg gca caa caa ctg gcg ggc aaa cag teg 192 
Asn Tyr lie Pro Asn Arg Val Ala Gin Gin Leu Ala Gly Lys Gin Ser 
50 55 60 

ttg ctg att ggc gtt gec acc tec agt ctg gec ctg cac gcg ccg teg 240 
Leu Leu lie Gly Val Ala Thr Ser Ser Leu Ala Leu His Ala Pro Ser 
65 70 75 80 

caa att gtc gcg gcg att aaa tct cgc gec gat caa ctg ggt gec age 288 
Gin lie Val Ala Ala He Lys Ser Arg Ala Asp Gin Leu Gly Ala Ser 
85 90 95 

gtg gtg gtg teg atg gta gaa cga age ggc gtc gaa gec tgt aaa gcg 336 
Val Val Val Ser Met Val Glu Arg Ser Gly Val Glu Ala Cys Lys Ala 
100 105 110 

gcg gtg cac aat ctt etc gcg caa cgc gtc agt ggg ctg ate att aac 384 
Ala Val His Asn Leu Leu Ala Gin Arg Val Ser Gly Leu He He Asn 
115 120 125 

tat ccg ctg gat gac cag gat gec att get gtg gaa get gec tgc act 432 
Tyr Pro Leu Asp Asp Gin Asp Ala He Ala Val Glu Ala Ala Cys Thr 
130 135 140 

aat gtt ccg gcg tta ttt ctt gat gtc tct gac cag aca ccc ate aac 480 
Asn Val Pro Ala Leu Phe Leu Asp Val Ser Asp Gin Thr Pro He Asn 
145 150 155 160 

agt att att ttc tec cat gaa gac ggt acg cga ctg ggc gtg gag cat 528 
Ser He He Phe Ser His Glu Asp Gly Thr Arg Leu Gly Val Glu His 
165 170 175 

ctg gtc gca ttg ggt cac cag caa ate gcg ctg tta gcg ggc cca tta 576 
Leu Val Ala Leu Gly His Gin Gin He Ala Leu Leu Ala Gly Pro Leu 
180 185 190 

agt tct gtc teg gcg cgt ctg cgt ctg get ggc tgg cat aaa tat etc 624 
Ser Ser Val Ser Ala Arg Leu Arg Leu Ala Gly Trp His Lys Tyr Leu 
195 200 205 

act cgc aat caa att cag ccg ata gcg gaa egg gaa ggc gac tgg agt 672 
Thr Arg Asn Gin He Gin Pro He Ala Glu Arg Glu Gly Asp Trp Ser 
210 215 220 

gec atg tec ggt ttt caa caa acc atg caa atg ctg aat gag ggc ate 720 
Ala Met Ser Gly Phe Gin Gin Thr Met Gin Met Leu Asn Glu Gly He 
225 230 235 240 

gtt ccc act gcg atg ctg gtt gee aac gat cag atg gcg ctg ggc gca 768 
Val Pro Thr Ala Met Leu Val Ala Asn Asp Gin Met Ala Leu Gly Ala 
245 250 255 

atg cgc gee att acc gag tec ggg ctg cgc gtt ggt gcg gat ate teg 816 
Met Arg Ala He Thr Glu Ser Gly Leu Arg Val Gly Ala Asp He Ser 
260 265 270 
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gta gtg gga tac gac gat acc gaa gac age tea tgt tat ate ccg ccg 864 
Val Val Gly Tyr Asp Asp Thr Glu Asp Ser Ser Cys Tyr He Pro Pro 
275 280 285 

tea acc acc ate aaa cag gat ttt cgc ctg ctg ggg caa acc age gtg 912 
Ser Thr Thr He Lys Gin Asp Phe Arg Leu Leu Gly Gin Thr Ser Val 
290 295 300 

gac cgc ttg ctg caa etc tct cag ggc cag gcg gtg aag ggc aat cag 960 
Asp Arg Leu Leu Gin Leu Ser Gin Gly Gin Ala Val Lys Gly Asn Gin 
305 310 315 320 

ctg ttg ccc gtc tea ctg gtg aaa aga aaa acc acc ctg gcg ccc aat 1008 
Leu Leu Pro Val Ser Leu Val Lys Arg Lys Thr Thr Leu Ala Pro Asn 
325 330 335 

acg caa acc gee tct ccc cgc gcg ttg gee gat tea tta atg cag ctg 1056 
Thr Gin Thr Ala Ser Pro Arg Ala Leu Ala Asp Ser Leu Met Gin Leu 
340 345 350 

gca cga cag gtt tec cga ctg gaa age ggg cag tga 1092 
Ala Arg Gin Val Ser Arg Leu Glu Ser Gly Gin 
355 360 



<210> 29 
<211> 363 
<212> PRT 

<213> Escherichia coli 
<400> 29 

Val Val Asn Val Lys Pro Val Thr Leu Tyr Asp Val Ala Glu Tyr Ala 
15 10 15 



Gly Val Ser Tyr Gin Thr Val Ser Arg Val Val Asn Gin Ala Ser His 
20 25 30 



Val Ser Ala Lys Thr Arg Glu Lys Val Glu Ala Ala Met Ala Glu Leu 
35 40 45 



Asn Tyr He Pro Asn Arg Val Ala Gin Gin Leu Ala Gly Lys Gin Ser 
50 55 60 



Leu Leu He Gly Val Ala Thr Ser Ser Leu Ala Leu His Ala Pro Ser 
65 70 75 80 



Gin He Val Ala Ala He Lys Ser Arg Ala Asp Gin Leu Gly Ala Ser 
85 90 95 



Val Val Val Ser Met Val Glu Arg Ser Gly Val Glu Ala Cys Lys Ala 
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100 



105 



110 



Ala Val His Asn Leu Leu Ala Gin Arg Val Ser Gly Leu He He Asn 
115 120 125 



Tyr Pro Leu Asp Asp Gin Asp Ala He Ala Val Glu Ala Ala Cys Thr 
130 135 140 



Asn Val Pro Ala Leu Phe Leu Asp Val Ser Asp Gin Thr Pro He Asn 
145 150 155 160 



Ser He He Phe Ser His Glu Asp Gly Thr Arg Leu Gly Val Glu His 
165 170 175 



Leu Val Ala Leu Gly His Gin Gin He Ala Leu Leu Ala Gly Pro Leu 
180 185 190 



Ser Ser Val Ser Ala Arg Leu Arg Leu Ala Gly Trp His Lys Tyr Leu 
195 200 205 



Thr Arg Asn Gin He Gin Pro He Ala Glu Arg Glu Gly Asp Trp Ser 
210 215 220 



Ala Met Ser Gly Phe Gin Gin Thr Met Gin Met Leu Asn Glu Gly He 
225 230 235 240 



Val Pro Thr Ala Met Leu Val Ala Asn Asp Gin Met Ala Leu Gly Ala 
245 250 255 



Met Arg Ala He Thr Glu Ser Gly Leu Arg Val Gly Ala Asp He Ser 
260 265 270 



Val Val Gly Tyr Asp Asp Thr Glu Asp Ser Ser Cys Tyr He Pro Pro 
275 280 285 



Ser Thr Thr He Lys Gin Asp Phe Arg Leu Leu Gly Gin Thr Ser Val 
290 295 300 



Asp Arg Leu Leu Gin Leu Ser Gin Gly Gin Ala Val Lys Gly Asn Gin 
305 310 315 320 



Leu Leu Pro Val Ser Leu Val Lys Arg Lys Thr Thr Leu Ala Pro Asn 
325 330 335 



Thr Gin Thr Ala Ser Pro Arg Ala Leu Ala Asp Ser Leu Met Gin Leu 
340 345 350 
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Ala Arg Gin Val Ser Arg Leu Glu Ser Gly Gin 
355 360 

<210> 30 

<211> 1511 

<212> DNA 

<213> Escherichia coli 



<400> 30 
catgcat tt a 


cgt t gacacc 


a t cgaat ggt 


gcaaaacctt 


ucgcggTzang 




D U 


gcccggaaga 


gagtcaattc 


agggt ggtga 


a tgtgaa acc 


agtaacgtta 




_L Z U 


cagagtatgc 


cggtgt ctct 


tat cagaccg 


t t tcccgcgt 


ggtgaaccag 


gccagccacg 


i on 
loU 


tttctgcgaa 


aacgcgggaa 


aaagtggaag 


cggcgatggc 


ggagctgaat 


\~ ^ ^ ~H \~ ^ 


0 AO 


accgcgtggc 


acaacaactg 


gcgggcaaac 


agtcgttgct 


gat tggcgt t 


g ccacct cca 


"3 n n 

jUU 


gt ctggccct 


gcacgcgccg 


tcgcaaattg 


t cgcggcgat 


t aaa t ct cgc 


gccgatcaac 


n 


tgggtgccag 


cgtggtggtg 


tcgatggtag 


aacgaagcgg 


cgtcgaagcc 


tgtaaagcgg 


/ion 
4 z U 


cggtgcacaa 


tcttctcgcg 


caacgcgtca 


gtgggctgat 


cattaactat 


ccgctggatg 


/ion 
4 o U 


accaggatgc 


cattgctgtg 


gaagctgcct 


gcactaatgt 


tccggcgtta 


ttt cttgatg 




tctctgacca 


gacacccatc 


aacagtatta 


ttttctccca 


tgaagacggt 


acgcgactgg 


/~ n r\ 
6UU 


gcgtggagca 


tctggtcgca 


ttgggtcacc 


agcaaatcgc 


gctgttagcg 


ggcccattaa 


r c c\ 

obu 


gttctgtctc 


ggcgcgtctg 


cgtctggctg 


gctggcataa 


atatctcact 


cgcaatcaaa 


/ ZD 


ttcagccgat 


agcggaacgg 


gaaggcgact 


ggagtgccat 


gtccggtttt 


caacaaacca 


780 


tgcaaatgct 


gaatgagggc 


atcgttccca 


ctgcgatgct 


ggttgccaac 


gatcagatgg 


840 


cgctgggcgc 


aatgcgcgcc 


attaccgagt 


ccgggctgcg 


cgttggtgcg 


gatatctcgg 


900 


tagtgggata 


cgacgatacc 


gaagacagct 


catgttatat 


cccgccgtca 


accaccatca 


960 


aacaggattt 


tcgcctgctg 


gggcaaacca 


gcgtggaccg 


cttgctgcaa 


ctctctcagg 


1020 


gccaggcggt 


gaagggcaat 


cagctgttgc 


ccgtctcact 


ggtgaaaaga 


aaaaccaccc 


1080 


tggcgcccaa 


tacgcaaacc 


gcctctcccc 


gcgcgttggc 


cgattcatta 


atgcagctgg 


1140 


cacgacaggt 


ttcccgactg 


gaaagcgggc 


agtgagcgca 


acgcaattaa 


tgtgagttag 


1200 


cgcgaattga 


tctggtttga 


cagcttatca 


tcgactgcac 


ggtgcaccaa 


tgcttctggc 


1260 


gtcaggcagc 


catcggaagc 


tgtggtatgg 


ctgtgcaggt 


cgtaaatcac 


tgcataattc 


1320 


gtgtcgctca 


aggcgcactc 


ccgttctgga 


taatgttttt 


tgcgccgaca 


tcataacggt 


1380 


tctggcaaat 


attctgaaat 


gagctgttga 


caattaatca 


tccggctcgt 


ataatgtgtg 


1440 
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gaattgtgag cggataacaa tttcacacag gaaacagacc atggaattcg agctcggtac 1500 



<210> 31 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide forward primer 

<400> 31 

gtgcggatcc tggctttcca acgttt 26 

<210> 32 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide reverse primer 

<400> 32 

catgggctcg agatgacctg tgccta 26 

<210> 33 

<211> 544 

<212> DNA 

<213> Corynebacterium glutamicum 



ccggggatcc t 



1511 



<400> 33 

ctgggaaggg taccgcctaa tcctcaccgc attacttgga acaatcgtgc agcagtattc 



60 



ctttaacgct ggcgaactac aaaaatcgct acccgccatg accattgccg aaccaattgt 



120 



cgccttcagt ttgggctact tggttctggg cgaaaaattc caagtcgtgg actgggaatg 



180 



gatcgccatg ggcatcgcac tcttggtgat gattgtttcc accattgcac tgtctcgtac 



240 



aagcacaatg ccggccggat cgaaaaggta aaactccaaa gttccccccc cgagacatga 



300 
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cagcactgga 


actgggcgtc 


gaaaagcttt 


tttaaaagaa 


aactcccccc 


gagttgctac 


360 


ccacaccaca 


aagttgttgt 


atgcttcacc 


acatgacttc 


gcgtgcgaat 


ctacttcttc 


420 


ttcgccgcgg 


cgggtcccag 


aggtcttaac 


acgaccggca 


tcccgtcgcg 


gagtttggtg 


480 


ttgccggtcg 


tggacccacc 


caaaactttt 


taagaaggtt 


ctagacaatg 


tcttctaacg 


540 


atgc 












544 


<210> 34 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 34 
gaaccaatca 


ctggtacctc 


ggacaaccga 


tcgatcagtg 


cttgctgctc 


ttcgctgatt 


60 


tcatcgtcat 


catcgctggt 


gtctttgccg 


gaggagctca 


agct cggggc 


cgcaggaatg 


120 


tcgccactgc 


tgagcattga 


gctgccttca 


gagctgcctg 


nrcacrcrtttr 

* \ • \A ^ ^ — ■ 


crtttccatccr 


180 


actggttttc 


catcatcatc 


aaggatctgt 


gatgaggtga 




y ci y i_ ^ \_> 


240 


agtgcgtcag 


aggactgagc 


ctgggcaact 


ggagtgaaca 


cggacaatgc 


cacagcgctt 


300 


gctgtaacaa 


gggtcaaagt 


acttcgacgc 


aaagacaaaa 


cttttctcct 


ggcaataaat 


360 


atgcggattt 


actatggaaa 


caagatagaa 


gattggatag 


cgaaagctat 


cctcaactcg 


420 


tggaaagtgt 


aatgccacaa 


ccacagtatt 


ggctagaaaa 


caatctatag 


cattgttcta 


480 


caaagagctc 


gttggaaata 










500 


<210> 35 














<211> 500 














<212> DNA 














<213> Corynebacterium glutamicum 








<400> 35 
ctacatcaaa 


accggtaccg 


acaatccaat 


tccacaatga 


atagagcaaa 


tattgaatgg 


60 


gtacgcctaa 


aatcatgagc 


caagattagc 


gctgaaaagt 


agcgggagcc 


tgcctgaact 


120 


ttgtgagaat 


cctgattcct 


taaccgaagt 


gggggagttt 


tgggggtggg 


aattttcgtg 


180 


cgttgtggaa 


ttggaaactc 


gatgtgtgta 


gcatgacaca 


ccatgaccat 


tattcgactt 


240 


gtagtagtaa 


ccgcgcggcg 


cctgccgtaa 


cggccttcca 


agtcgtctcg 


tcaagcgccc 


300 
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tcgacaacac tcaccacagt gttggaacga gggctttctt gttggttatg acccaagtag 360 

ccaactttgc aacagacatc tgtcgcactg cgtgcacacg catccgcgtc ggaacaattt 420 

taaatgaggg ctttgtcttt aggctgagtt gaaatcggct tggcttggac gggtcctgtg 480 

aaaatcctta tttagtaaag 500 
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